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(54) GLAND PACKING 



(57) The present invention provides a gland packing 
in which impairment of the sealing performance due to 
cracks that unwillingly occur in an end portion in the 
width direction of an expanded graphite tape of a braid- 
ing yarn in the gland packing can be suppressed. In 
gland packings 1, 2, braiding yams include braiding 



yarns 10A in each of which an expanded graphite tape 
30 is bent so as to contract in the width direction, and 
both end portions 31 in the width direction of the bent 
expanded graphite tape 30 are folded back, or braiding 
yams 20A in each of which at least an outer end portion 
31 ' in the width direction of a twisted expanded graphite 
tape 30 is folded back. 
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Description 

Technical Field 

[0001] The present invention relates to a gland pack- 5 
ing which is to be used in a shaft seal portion of a fluid 
apparatus or the like. 

Background Art 

10 

[0002] Conventionally, as plural braiding yarns in a 
braided gland packing, for example, known are braiding 
yarns which are disclosed in, for example, Japanese 
Patent Publication No. 6-27546 and Japanese Patent 
Application Laying-Open No. 6-74346. In each of the '5 
braiding yarns, an expanded graphite tape is bent so as 
to contract in the width direction, the whole outer periph- 
ery of the bent expanded graphite tape is covered by a 
reinforcing member configured by a knitted body or a 
braided body. 20 
[0003] An expanded graphite tape is easily affected 
by tension or torsion. In a braiding yarn of a gland pack- 
ing, therefore, cracks (breaks) sometimes unwillingly 
occur in end portions in the width direction of an expand- 
ed graphite tape. As such cracks are larger in number 25 
and in size, and as the number of braiding yarns in which 
such cracks occur is larger, the sealing performance of 
the gland packing is further impaired. 
[0004] Even in the case where such cracks do not ex- 
ist immediately after the production of a gland packing, 
cracks sometimes occur when, after the production, the 
gland packing is compression-molded to a predeter- 
mined size or into an annular shape. In the case where 
a gland packing is set to an apparatus so as to function 
as a seal, when a large fastening force is applied to the 
packing, such cracks may occur. When such cracks oc- 
cur immediately after the production of a gland packing, 
a situation that the cracks are expanded by the com- 
pression molding or the fastening force is of course 
caused. 

[0005] Therefore, it is an object of the invention to pro- 
vide a gland packing in which impairment of the sealing 
performance due to such cracks that unwillingly occur 
can be suppressed. 

Disclosure of Invention 

[0006] The gland packing of the invention is config- 
ured so that, in a plurality of braiding yams in a braided 
gland packing or a twisted gland packing, the braiding 
yarns include braiding yarns in each of which an ex- 
panded graphite tape is bent to contract in a width di- 
rection, and both end portions in the width direction of 
the bent expanded graphite tape are folded back. 
[0007] According to the thus configured gland pack- 
ing, the braiding yarns in a gland packing include braid- 
ing yarns in each of which an expanded graphite tape 
is bent to contract in a width direction, and both end por- 



tions in the width direction of the expanded graphite tape 
are folded back. Even when a crack occurs in an end 
portion in the width direction of the expanded graphite 
tape, therefore, either of the following states arises. In 
the case where the crack is large, there arises a state 
where the crack is broken to contract, and, in the case 
where the crack is small, there arises another state 
where the crack is opposed to an outer side piece por- 
tion of the bent expanded graphite tape. Therefore, the 
crack is not exposed in a state where the crack is 
straightly elongated as it is, so that impairment of the 
sealing performance of the gland packing can be sup- 
pressed. 

[0008] In some cases, a gland packing is compres- 
sion-molded to a predetermined size or into an annular 
shape after the production, or in the case where a gland 
packing is set to an apparatus so as to function as a 
seal, the gland packing receives a large fastening force. 
Also in such cases, when a gland packing comprises 
such braiding yarns, cracks hardly occur because the 
end portions in the width direction of an expanded 
graphite tape are folded back, and, when cracks already 
occur, it is possible to suppress expansion of the cracks. 
[0009] As the number of such braiding yarns in a 
gland packing is larger, cracks in an end portion in the 
width direction of the expanded graphite tape exert less 
influence, and impairment of the sealing performance of 
the gland packing due to the cracks can be suppressed 
more effectively. 

[001 0] The other gland packing of the invention is con- 
figured so that, in a plurality of braiding yarns in a braid- 
ed gland packing or a twisted gland packing, the braid- 
ing yarns include braiding yarns in each of which an ex- 
panded graphite tape is twisted, and at least an outer 
end portion in a width direction of the twisted expanded 
graphite tape is folded back. 

[0011] According to the thus configured gland pack- 
ing, the plural braiding yarns include braiding yarns in 
each of which at least an outer end portion in the width 
direction of a twisted expanded graphite tape is folded 
back. In the same manner as the gland packing having 
the above-mentioned configuration, even when a crack 
occurs in an outer end portion in the width direction of 
the expanded graphite tape, therefore, either of the fol- 
lowing states arise. In the case where the crack is large, 
there arises a state where the crack is broken to con- 
tract, and, in the case where the crack is small, there 
arises another state where the crack is opposed to an 
outer side piece portion of the expanded graphite tape. 
Therefore, impairment of the sealing performance of the 
gland packing can be suppressed. The invention has 
another advantage that, even after the production, 
cracks hardly occurs in the outer end portion in the width 
direction of the expanded graphite tape in the same 
manner as the gland packing having the above-men- 
tioned configuration. As the number of such braiding 
yams in a gland packing is larger, impairment of the 
sealing performance of the gland packing due to cracks 
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in the outer end portion of the expanded graphite tape 
can be suppressed more effectively. 

Brief Description of Drawings 

[0012] 

Fig. 1 is a schematic external perspective view 
showing an example of the mode of the braided 
gland packing of the invention. 
Fig. 2 is a schematic external perspective view 
showing an example of the mode of the twisted 
gland packing of the invention. 
Fig. 3 is a partial enlarged perspective view showing 
a braiding yarn in the gland packing of the invention. 
Fig. 4 is a section view of the braiding yarn of Fig. 3. 
Fig. 5 is a section view of a braiding yam of a com- 
parative example. 

Figs. 6A to 6C are section views showing other em- 
bodiments of a braiding yarn in the gland packing 
of the invention. 

Figs. 7 A to 7E are section views showing a braiding 
yarn which is to be combined with braiding yarns in 
the gland packing of the invention. 
Fig. 8 is a section view showing a still further em- 
bodiment of a braiding yam in the gland packing of 
the invention. 

Figs. 9A and 9B are section views showing still fur- 
ther embodiments of a braiding yam in the gland 
packing of the invention. 

Fig. 10 is a section view showing a still further em- 
bodiment of a braiding yarn in the gland packing of 
the invention. 

Fig. 11 is a perspective view showing the braiding 
yarn of Fig. 10 in an untwisted state. 
Fig. 12 is a section view showing another embodi- 
ment of a braiding yarn which is to be combined with 
braiding yarns in the gland packing of the invention. 
Fig. 13 is a perspective view showing a braiding 
yarn in an untwisted state in a gland packing of an- 
other embodiment of the invention. 
Fig. 14 is a perspective view showing a braiding 
yarn in an untwisted state in a gland packing of a 
further embodiment of the invention. 
Fig. 15 is a perspective view showing a braiding 
yarn in an untwisted state in a gland packing of a 
still further embodiment of the invention. 
Fig. 1 6 is a section view showing another modifica- 
tion of a braiding yarn in the gland packing of the 
invention. 

Fig. 17 is a section view showing a further modifi- 
cation of a braiding yarn in the gland packing of the 
invention. 

Fig. 1 8 is a section view showing a still further mod- 
ification of a braiding yam in the gland packing of 
the invention. 



Best Mode for Carrying Out the Invention 

[0013] Fig. 1 is a schematic external perspective view 
of an example of the braided gland packing of the inven- 
5 tion, and Fig. 2 is a schematic external perspective view 
of an example of the twisted gland packing of the inven- 
tion. 

[0014] In the braided gland packing 1 and the twisted 
gland packing 2, at least one of, preferably a half or more 

10 of, and more preferably al! of braiding yams 10 consti- 
tuting the packings are configured as braiding yarns 1 0A 
in each of which, as shown in Fig. 3, an expanded graph- 
ite tape 30 of a predetermined width is folded into a val- 
ley fold in the longitudinal direction so as to contract in 

is the width direction, both the end portions 31 , 31 in the 
width direction of the bent expanded graphite tape 30 
are folded back so as to be directed inside the expanded 
graphite tape 30, and the whole outer periphery is cov- 
ered by a reinforcing wire member 40 configured by a 

20 knitted body or a braided body. 

[001 5] As the reinforcing wire member 40 of the braid- 
ing yarns 10A, metal wires such as stainless steel, in- 
conel, and monel, organic fibers such as cotton, rayon, 
phenol, aramid, PBO, PBI, PTFE, PPS, and PEEK, and 

25 inorganic fibers such as carbon fiber, and ceramic fiber 
can be suitably used. 

[0016] In the gland packings 1 , 2, with respect to the 
braiding yarns which are not configured as the braiding 
yams 1 0A : adequate braiding yarns which use expand- 

30 ed graphite or an expanded graphite tape may be used. 
As shown in each of Fig. 7A, Fig. 7B, Fig. 7C, Fig. 7D 5 
and Fig. 7E, for example, a braiding yam in which the 
expanded graphite tape 30 of a predetermined width is 
bent so as to contract in the width direction, and the 

35 whole outer periphery of the bent expanded graphite 
tape 30 is covered by the reinforcing wire member 40 
configured by a knitted body or a braided body is pref- 
erably used because the yarn is of the same type. 
[0017] In the case where such braiding yarns 1 0A are 

40 included in the braided gland packing 1 or the twisted 
gland packing 2, even when, as shown in Fig. 4, cracks 

32, 32 occur in the end portions 31 , 31 in the width di- 
rection of the expanded graphite tape 30, there arises 
a state where the cracks 32, 32 are in (inside) the outer 

45 side piece portions 33 of the bent expanded graphite 
tape 30 and are opposed to the outer side piece portions 

33. As compared with the case where cracks 32, 32 are 
straightly exposed to the outside as shown in Fig. 5, im- 
pairment of the sealing performance of the gland pack- 

so jngs 1 , 2 can be suppressed. 

[001 8] Also in the case where cracks 32, 32 in the end 
portions 31 , 31 of the expanded graphite tape 30 are so 
large that the cracks are passed through the end por- 
tions 31, 31 to reach the outer side piece portions 33, 

55 the cracks 32, 32 are broken into, for example, two por- 
tions to enter the contracting state by the folding of the 
end portions 31 , 31 , and hence impairment of the seal- 
ing performance of the gland packings 1 , 2 can be sup- 
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pressed. 

[001 9] Also in the case where, after the production of 
the gland packings 1 , 2, the packings are compression- 
molded to a predetermined size or into an annular 
shape, or where the packings receive a large fastening 5 
force during a sealing process, as a result of the provi- 
sion of such braiding yarns 1 0A, the end portions 31 , 31 
in the width direction of the expanded graphite tape 30 
are folded back, and hence it is possible to suppress 
occurrence and expansion of cracks. 10 
[0020] It is a matter of course that, as the number of 
such braiding yarns 10A in the gland packings 1, 2 is 
larger, cracks in the end portions 31 , 31 in the width di- 
rection of the expanded graphite tape 30 exert less in- 
fluence, and impairment of the sealing performance of ^ 
the gland packings 1 , 2 due to the cracks can be sup- 
pressed more effectively. 

[0021] In the embodiment described above, at least 
one of the braiding yarns in the gland packings 1 , 2 are 
configured as the braiding yarns 1 0A. Of course, braid- 20 
ing yarns are not restricted to have the shape of the 
braiding yarns 10A, and may have, for example, the 
shapes of the braiding yarns 10A respectively shown in 
Fig. 6A, Fig. 6B, and Fig. 6C. The manners of bending 
the expanded graphite tape 30 so as to contract in the 
width direction, covering the expanded graphite tape 30 
by the reinforcing wire member 40, and folding back the 
end portions 31 , 31 in the width direction of the expand- 
ed graphite tape 30 may be different from those de- 
scribed above. In summary, the design of the bending, 
covering, and folding manners can be variously modi- 
fied without departing from the invention. In the braiding 
yarns 10A of Fig. 6A, Fig. 6B, and Fig. 6C, portions cor- 
responding to those of the braiding yarns 10A of the 
above-mentioned embodiment are denoted by the 
same reference numerals, and their description is omit- 
ted. 

[0022] With respect to the direction of the folding 
back, the invention is not restricted to the case where 
the end portions 31 , 31 in the width direction of the ex- 
panded graphite tape 30 are folded back so as to be 
directed inside (inner side) the expanded graphite tape 
30. As shown as atypical example in Fig. 8, for example, 
the end portions 31 , 31 may be folded back so as to be 
directed outside the expanded graphite tape 30. The 
one end portion 31 may be folded back outside the ex- 
panded graphite tape 30, and the other end portion 31 
may be folded back so as to be directed inside the ex- 
panded graphite tape 30. Namely, also the design of the 
direction of the folding back can be variously modified 
without departing from the invention. 
[0023] In the embodiments respectively shown in Fig. 
4, Fig. 6, Fig.7, and Fig. 8, the case where the reinforcing 
wire member 40 having a cover configured by a knitted 
body or a braided body is used has been described. The 
invention is not restricted to this. In place of the reinforc- 
ing wire member 40, as shown as typical examples in 
Fig. 9A and 9B, for example, a braiding yarn 10A em- 



ploying at least one of reinforcing wire members 41 
which are embedded in the expanded graphite tape 30 
in the longitudinal direction with forming predetermined 
gaps, and a reinforcing wire member 42 which is placed 
between the bent expanded graphite tape 30 in the lon- 
gitudinal direction, a braiding yarn 10A employing a 
combination of all of the reinforcing wire member 40 and 
the reinforcing wire members 41 and 42, or a braiding 
yarn 10A employing a combination of the reinforcing 
wire member 40 and one of the reinforcing wire mem- 
bers 41 and 42 may be used. 

[0024] As the materials of the reinforcing wire mem- 
bers 41 and 42, in the same manner as the reinforcing 
wire member 40, metal wires such as stainless steel, 
inconel, and monel, organic fibers such as cotton, rayon, 
phenol, aramid, PBO, PBI, PTFE, PPS, and PEEK, and 
Inorganic fibers such as carbon fiber, and ceramic fiber 
can be used. Depending on the situation, the reinforcing 
wire members 41 , 42, and the expanded graphite tape 
30 may be fixed to one another via an adhesive agent. 
[0025] In the embodiments respectively shown in Fig. 
4, Fig. 6, Fig.7, Fig. 8, and Fig. 9, the case of the single 
expanded graphite tape 30 has been described. Of 
course, the invention is not restricted the case of a single 
expanded graphite tape, and may be applied to a case 
where a plurality of the expanded graphite tapes 30 are 
stacked together. 

[0026] Next, a case where, in the braided gland pack- 
ing 1 and the twisted gland packing 2 which are shown 
in Fig. 1 and Fig. 2 and which have been described 
above, braiding yarns constituting the packings are 
twisted braiding yarns 20 will be described. 
[0027] At least one of, preferably a half or more of, 
and more preferably all of the twisted braiding yarns 20 
are configured as braiding yarns 20A in each of which, 
as shown in Fig. 10, at least an outer end portion 31 1 in 
the width direction of the expanded graphite tape 30 is 
folded back to the inside (inner side), and the whole out- 
er periphery is covered by a reinforcing wire member 40 
configured by a knitted body or a braided body. A state 
where the braiding yam 20A in the gland packings 1 , 2 
is untwisted is shown in Fig. 11 . 
[0028] Also as the reinforcing wire member 40 of the 
braiding yarn 20A, metal wires such as stainless steel, 
inconel, and monel, organic fibers such as cotton, rayon, 
phenol, aramid, PBO, PBI, PTFE, PPS, and PEEK, and 
inorganic fibers such as carbon fiber, and ceramic fiber 
can be suitably used. 

[0029] In the gland packings 1 , 2, with respect to the 
braiding yams which are not configured as the braiding 
yarns 20A : adequate braiding yarns which use expand- 
ed graphite or an expanded graphite tape may be used. 
As shown in Fig. 12, for example, a braiding yarn in 
which the expanded graphite tape 30 of a predeter- 
mined width is twisted, and the whole outer periphery of 
the expanded graphite tape is covered by the reinforcing 
wire member 40 configured by a knitted body or a braid- 
ed body is preferably used because the yarn is of the 
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same type. 

[0030] In the case where such braiding yarns 20A are 
included in the braided gland packing 1 or the twisted 
gland packing 2, even when, as shown in Fig. 1 0, cracks 
32, 32 occur in the end portions 31 31' in the width di- 
rection of the expanded graphite tape 30 : there arises 
a state where the cracks 32, 32 are in (inside) the twisted 
expanded graphite tape 30 and are opposed to the outer 
side piece portions 33. As compared with the case 
where all the cracks 32, 32 are straightly exposed to the 
outside, impairment of the sealing performance of the 
gland packings 1. 2 can be suppressed. 
[0031] Also in the case where crack 32 in the outer 
end portion 31* of the expanded graphite tape 30 is so 
large that the crack is passed through the outer end por- 
tion 31 ' to reach the outer side piece portion 33, the 
crack 32 is broken into, for example, two portions to en- 
ter the contracting state by the folding of the outer end 
portion 3V, and hence impairment of the sealing per- 
formance of the gland packings 1 , 2 can be suppressed. 
[0032] Also in the case where, after the production of 
the gland packings 1, 2, the packings are compression- 
molded to a predetermined size or into an annular 
shape, or where the packings receive a large fastening 
force during a sealing process, as a result of the provi- 
sion of such a braiding yam 20A, the outer end portion 
31 ' of the expanded graphite tape 30 is folded back, and 
hence it is possible to suppress occurrence and expan- 
sion of cracks. 

[0033] It is a matter of course that, as the number of 
such braiding yarns 20A in the gland packings 1, 2 is 
larger, cracks in the outer end portion 3V in the width 
direction of the expanded graphite tape 30 exerts less 
influence, and impairment of the sealing performance of 
the gland packings 1 , 2 due to the cracks can be sup- 
pressed more effectively. 

[0034] In the embodiment described above, at least 
one of the braiding yarns in the gland packings 1 , 2 are 
configured as the braiding yarns 20A. Of course, braid- 
ing yarns are not restricted to have the shape of the 
braiding yarns 20A, and may have, for example, a shape 
in which both the outer end portion 31 ' and the inner end 
portion 31 " in the width direction of the expanded graph- 
ite tape 30 are inward folded back as shown in Fig. 13 
indicating the braiding yarn 20A in the gland packings 
1 , 2 in an untwisted state. Although not shown, alterna- 
tively, both the end portions may be outward folded 
back, orthe end portions may be folded back in opposite 
directions. 

[0035] In the case where the width of the expanded 
graphite tape 30 is set to be wide, as shown in Fig. 14 
indicating the braiding yarn 20A in the gland packings 
1 , 2 in an untwisted state, at least the outer end portion 
31' in the width direction of the expanded graphite tape 
30 may be folded back, and the width direction may be 
bent or folded so as to contract, or, as shown in Fig. 15, 
both the end portions 31', 31" in the width direction of 
the expanded graphite tape 30 may be folded back in 



opposite directions, and the width direction may be bent 
or folded so as to contract. 

[0036] The folding mode may be as shown in Fig. 1 6 
indicating the section state of the braiding yarn 20A in 

5 the gland packings 1 , 2. The manner of covering the ex- 
panded graphite tape 30 by the reinforcing wire member 
40 may be realized by a covering mode in which the re- 
inforcing wire member 40 is interposed between.folded 
faces of the expanded graphite tape 30. 

10 [0037] Namely, the manner of covering the expanded 
graphite tape 30 by the reinforcing wire member 40, and 
the manner and the direction of folding back both the 
end portions 31 , 31 in the width direction of the expand- 
ed graphite tape 30 are not restricted to those of the 

15 embodiments described above, and their design can be 
variously modified without departing from the invention. 
[0038] In the embodiments respectively exemplarily 
shown in Fig. 10, Fig. 13, Fig. 14, Fig. 15, Fig. 16, and 
Fig. 1 7, the case where the reinforcing wire member 40 

20 having a cover configured by a knitted body or a braided 
body is used has been described. The invention is not 
restricted to this. In place of the reinforcing wire member 
40, as shown as a typical example in Fig. 1 8, for exam- 
ple, a braiding yam 20A employing at least one of rein- 

25 forcing wire members 41 which are embedded in the ex- 
panded graphite tape 30 in the longitudinal direction with 
forming predetermined gaps, and a reinforcing wire 
member 42 which is placed between the bent expanded 
graphite tape 30 in the longitudinal direction may be 

30 used. Alternatively, a braiding yam 20A employing a 
combination of all of the reinforcing wire member40 and 
the reinforcing wire members 41 and 42, or a braiding 
yam 20A employing a combination of the reinforcing 
wire member 40 and one of the reinforcing wire mem- 

35 bers 41 and 42 may be used. 

[0039] It is a matter of course that, as the materials of 
the reinforcing wire members 41 and 42, as described 
above, metal wires such as stainless steel, inconel, and 
monel, organic fibers such as cotton, rayon, phenol, ar- 

40 amid, PBO, PBI, PTFE, PPS : and PEEK, and inorganic 
fibers such as carbon fiber, and ceramic fiber can be 
used. It is a matter of course that, depending on the sit- 
uation, the reinforcing wire members 41 , 42, and the ex- 
panded graphite tape 30 may be fixed to one another 

45 via an adhesive agent. 

[0040] In the embodiments exemplarily shown in Fig. 
10, Fig. 13, Fig. 14, Fig. 15, Fig. 16, and Fig. 17, the 
case of the single expanded graphite tape 30 has been 
described. Of course, the invention may be implement- 

so ed in a case where a plurality of the expanded graphite 
tapes 30 are stacked together. 

[0041] In all of the above-mentioned embodiments, 
the gland packing is not restricted to the braided gland 
packing 1 and the twisted gland packing 2 which are ex- 
55 emplarily shown in Fig. 1 and Fig. 2. The invention can 
be applied to various kinds of braided or twisted gland 
packings which have a core or do not have a core. The 
timing of forming the braiding yarns in a gland packing 
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which are characteristic to the invention is not restricted 
to that before the braiding or twisting process, and may 
be during the braiding or twisting process. In some cas- 
es, it is desired to suppress occurrence and expansion 
of cracks in an end portion in the width direction of the 5 
expanded graphite tape 30 as a result of application of 
a large fastening force when the gland packing is com- 
pression-molded to a predetermined size or into an an- 
nular shape at a latter timing, or when the gland packing 
is setto an apparatus. In the cases, the folding is caused 10 
to be completed when the compression force acts on 
the gland packing, whereby occurrence and expansion 
of cracks can be suppressed. 

Industrial Applicability 

[0042] The gland packing of the invention has an ad- 
vantage that a disadvantageous situation that the seal- 
ing performance of the gland packing is impaired by 
cracks which are occurring or will occur in an end portion 20 
in the width direction of an expanded graphite tape can 
be suppressed and the gland packing can exert stable 
sealing performance of high reliability. 



Claims 

1 . A gland packing wherein a plurality of braiding yarns 
in a braided gland packing include at least one 
braiding yarn in which an expanded graphite tape 30 
is bent to contract in a width direction, and both end 
portions in the width direction of said bent expanded 
graphite tape are folded back. 

2. A gland packing wherein a plurality of braiding yarns 35 
in a twisted gland packing include at least one braid- 
ing yarn in which an expanded graphite tape is bent 

to contract in a width direction, and both end por- 
tions in the width direction of said bent expanded 
graphite tape are folded back. *o 

3. A gland packing wherein a plurality of braiding yarns 
in a braided gland packing include at least one 
braiding yarn in which an expanded graphite tape 
is twisted, and at least an outer end portion in a 
width direction of said twisted expanded graphite 
tape is folded back. 

4. A gland packing wherein a plurality of braiding yarns 

in a twisted gland packing include at least one braid- 50 
ing yarn in which an expanded graphite tape is twist- 
ed, and at least an outer end portion in a width di- 
rection of said twisted expanded graphite tape is 
folded back. 
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